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SPECIFICATION 



TO ALL WHOM IT MAY CONCERN: 

BE IT KNOWN THAT I, Yoshifusa Togawa, a citizen 
Japan residing at Kawasaki -shi , Eanagawa, Japan have 
invented certain new and useful improvements in 

POWER CONSUMPTION CONTROL METHOD, ELECTRONIC 
APPARATUS, MANAGEMENT APPARATUS, AND RECORDING MEDIUM 



of which the following is a specification 
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TITLE OF THE INVENTION 

POWER CONSUMPTION CONTROL METHOD, 
ELECTRONIC APPARATUS, MANAGEMENT APPARATUS, 
AND RECORDING MEDIUM 

5 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

The present Invention generally relates to 
power consumption control methods, electronic 

10 apparatuses, management apparatuses, and recording 
media- More particularly, the present invention 
relates to a power consumption control method, in 
which the power consumption of electronic 
apparatuses connected to a network is collectively 

15 controlled, and also relates to an electronic 

apparatus , a management apparatus , and a recording 
medium. Here, the electronic apparatus or the 
management apparatus is to be communicably 
"connected" to the network, with an OS (Operating 

20 System) operating in a device such as a computer 
which controls the operation of the electronic 
apparatus or the management apparatus . 

In recent years, as computer systems have 
been widely used in various fields, the ever- 

25 increasing amount of power consumption has become a 
problem that urgently needs a solution. In a 
computer system in which a large number of computers 
are connected to a network, all the computers are 
not often accessed at once. In this aspect, the 

30 power consumption of computers which are not being 
accessed should be effectively restricted. 

2. Description of the Related Art 

In a conventional computer system in which 
a large number of computers are connected to a 
35 network, each computer controls the power 

consumption itself. In such a system, the power- 
saving control of each computer is performed in 
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accordance with a power- saving program set by each 
user. When the operation mode of one computer 
switches from a normal operation mode to a power- 
saving mode, the user manually switches the 

5 operation mode to the power-saving mode, or the 
4 

operation mode automatically switches to the power- 
saving mode after no access has been made for a 
predetermined period of time. In such a system, the 
frequency of power- saving control varies depending 

10 on each user of the computers. This often results 
in an unnecessarily large amount of power 
consumption of the entire computer system. 

.-■ Japanese Patent Application No. 10-31361 
discloses a method for performing effective power- 

15 saving control. In this method, the server 

transmits a control signal to a client in accordance 
with a predetermined schedule set in the server, and 
if certain conditions are satisfied, the client 
switches, to the power- saving mode. However, since 

20 all the clients connected to a network perform the 
power- saving control independently of each other, 
the frequency of power-saving control varies 
depending on the user. This causes the problem of 
inefficient power consumption in the computer system. 

25 

SUMMARY OF THE INVENTION 

A general object of the present invention 
is to provide a power consumption control method, an 
electronic apparatus , a management apparatus , and a 

30 recording medium, in which the above disadvantages 
are eliminated. 

A more specific object of the present 
invention is to provide a power consumption control 
method, an electronic apparatus, a management 

35 apparatus, and a recording medium, in which the 
power consumption of the clients connected to a 
network can be effectively controlled. 
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The above objects of the present invention 
are achieved by a method in which power- saving 
control is performed for an electronic apparatus in 
accordance with a power-saving control program set 
5 in a management apparatus when the electronic 

apparatus is connected to a network, and the power- 
saving control is performed for the electronic 
apparatus in accordance with a power- saving control 
program set in the electronic apparatus when the 
10 electronic apparatus is disconnected from the 
network. 

According to the present invention, it is 
also possible to determine whether the power-saving 
control is to be performed by the management 

15 apparatus or the electronic apparatus when the 

electronic apparatus is connected to the network. 
The management apparatus of the present invention 
inquires of the electronic apparatus whether the 
power- saving control for the electronic apparatus 

2 0 should be performed or not, and in accordance with a 
response from the electronic apparatus to the 
inquiry, the management apparatus performs the 
power-saving control for the electronic apparatus. 

In the method of the present invention, 

2 5 the usage status of a common apparatus shared by a 
plurality of electronic apparatuses connected via 
the network is detected, and the operation of the 
common apparatus is controlled in accordance with 
the detected usage status of the common apparatus. 

30 According to the present invention, the 

power- control is performed by the management 
apparatus when the electronic apparatus is connected 
to the network. In this manner, the power 
consumption of the electronic apparatuses connected 

35 to the network can be collectively controlled by the 
management apparatus, thereby realizing an effective 
power-saving control operation. 



-4- 



In the present invention, it is also 
possible to determine whether the power-saving 
control should be performed by the management 
apparatus or the electronic apparatus in accordance 
5 with information set in the electronic apparatus . 
Thus, power-saving control suitable for various 
conditions can be performed. Furthermore, since the 
operation of the common apparatus is controlled in 
accordance with the usage status of the common 

10 apparatus, the management apparatus can perform 

effective power- saving control in accordance with 
the usage status of the common apparatus . 

The above and other objects and features 
of the present invention will become more apparent 

15 from the following description taken in conjunction 
with the accompanying drawings . 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram of one 
20 embodiment of the present invention; 

FIG • 2 is a block diagram of a server of 
the embodiment of the present invention; 

FIG. 3 is a block diagram of a client of 
the embodiment of the present invention; 
25 FIG. 4 is a functional block diagram of a 

power- saving mode switching operation of the client 
of the embodiment of the present invention; 

FIG. 5 is a functional block diagram of a 
power- saving mode switching operation of the server 
30 of the embodiment of the present invention; 

FIG. 6 is a state transition diagram of 
the client of the embodiment of the present 
invention; 

FIGs . 7A to 7C are operation flowcharts of 
35 a LAN driver of the client of the embodiment of the 
present invention ; 

FIG. 8 is an operation flowchart of a 
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power- saving control management driver of the client 
of the embodiment of the present invention; 

FIG. 9 is a state transition diagram of 
the server of the embodiment of the present 
5 invention; 

FIG. 10 is an operation flowchart of a LAN 
driver of the server of the embodiment of the 
present invention ; 

FIG. 11 is a flowchart of an operation 
10 performed by a power-saving instruction unit of the 
server of the embodiment of the present invention; - 

FIG. 12 is a functional block diagram of 
the server performing the power- saving control for 
the clients; 

15 FIG. 13A shows the data structure of a 

client control management table of the server; 

FIG. 13B shows the data structure of 
status information of the server; 

FIG. 14 is a functional block diagram of a 
20 client "for which the power- saving control is 
performed by the server; 

FIG. 15 shows the data structure of a 
status table of a client of this embodiment; 

FIG. 16 is a flowchart of the LAN driver 
2 5 of a client when the server performs the power- 
saving control for the client; 

FIG. 17 is a flowchart of a connection 
monitoring operation of the LAN driver of a client 
using a LAN monitoring timer; 
30 FIG. 18 is a flowchart of an operation of 

the LAN driver of a client when there is an 
input/output status confirmation interrupt from the 
server; 

FIG. 19 is a flowchart of a power-saving 
35 control notifying operation of the LAN driver of a 
client; 

FIG. 20 is a flowchart of an operation 
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using the power- saving control management driver of 
a client during the transition to the power-saving 
mode ; 

FIG, 21 is a flowchart of an operation of 
5 a modification of the power-saving control 
management driver of a client; 

FIG. 22 is a flowchart of an operation of 
the power- saving control management driver of a 
client when returning to the normal operation state; 
10 FIG. 23 is a flowchart of an operation 

performed by the LAN driver of the server when 
carrying out the power -saving control; 

FIG. 24 is a flowchart of an operation 
performed by a client control management unit of the 
15 server when performing the power-saving control for 
a client; 

FIG. 25 is a flowchart of an operation 
performed by a client power- saving instruction unit 
of the server; 

20 FIG. 26 is a flowchart of an operation of 

the LAN driver of the server when transmitting 
information ; 

FIG. 2 7 is a block diagram of a hard disk 
drive of a client; 
25 FIG. 28 is a block diagram of a floppy 

disk drive of a client; 

FIG. 29 is a block diagram of a display 
circuit of a client of the present invention; 

FIG. 30 is a block diagram of an amplifier 
30 board of a client of the present invention; 

FIG. 31 is a functional block diagram of 
the server when performing the power- saving control 
for equipment shared with the clients ; 

FIG. 32 shows the data structure of a 
3 5 registry of the server of the present invention; 

FIGs. 34A to 34C are flowcharts of a 
client when accessing the server; 
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FIGs. 35A and 35B are flowcharts of an 
operation of a client when accessing the shared 
file; 

FIG- 36 is a functional block diagram of 
5 the server when performing the power- saving control 
in response to an access from a client; 

FIG. 37 shows the data structure of a 
client LOG information storage area of the present 
invention ; 

10 FIGs. 38A and 38B show example data 

structures of a client LOG information tabulation 
area of the present invention; 

FIG. 39 is a flowchart of an operation of 
the server when creating a client LOG information 

15 area; 

FIGs. 40A and 40B are flowcharts of an 
operation of a server power- saving control unit of 
the server; 

FIG. 41 is a flowchart of a file moving 
20 operation of the server of the present invention; 

FIG. 42 shows the file moving operation of 
the server power- saving control unit of the server; 

FIGs. 43A to 43C are flowcharts of an 
operation of creating the client LOG information 
25 tabulation area of FIGs. 38A and 38B; and 

FIG. 44 is a flowchart of a server power- 
saving control operation of the server. 

DESCRIPTION QF THE PREFERRED EMBODIMENTS 
30 FIG. 1 is a block diagram of one 

embodiment of the present invention. 

In an information system 1 of the present 
invention, a server 2 and clients 3-1 to 3-N are 
connected via a network 4 such as a LAN. The server 
35 2 includes a client power-saving control unit 5 and 
a server power- saving control unit 6. The client 
power-saving control unit 5 collectively performs 
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power- saving control for the clients 3-1 to 3-N 
connected to the server 2 via the network 4. The 
server power-saving control unit 6 performs the 
power-saving control for itself. 
5 It should be understood here that a 

connected state of the clients 3-1 to 3-N is a state 
in which operating systems (OS) controlling the 
respective clients 3-1 to 3-N are on. On the other 
hand, a cut-off state of the clients 3-1 to 3-N is a 

10 state in which the operating systems (OS) 

controlling the clients 3-1 to 3-N are off or are 
physically cut off the network 4, and the network 4 
cannot control the clients 3-1 to 3-N. 

The clients 3-1 to 3-N each include a 

15 client power-saving control unit 7 and a server 
power- saving control unit 8. Each client power- 
saving control unit 7 performs the power- saving 
control for each corresponding client based on a 
power- saving program set in each of the clients 3-1 

20 to 3-N in advance. Each server power-saving control 
unit 8 controls the power-saving for each 
corresponding client based on the power- saving 
program set in the client power-saving control unit 
5 of the server 2 in advance. 

25 FIG. 2 is a block diagram of the server of 

the embodiment of the present invention. 

The server 2 comprises a CPU 11, a ROM 12, 
a basic input /output system (BIOS) data area 13, a 
memory 14, a hard disk drive 15, a floppy disk drive 

30 16, a CD-ROM drive 17, an input device 18 , a display 
circuit 19, a display 20, an amplifier board 21, a 
speaker 22, a communication control device 23, a bus 
24, a shared hard disk drive 25, and a shared 
printer 26. 

35 The CPU 11 performs power-saving control 

in accordance with a program that is stored in 
advance. The ROM 12 stores a BIOS to be used for 
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starting the server 2. The BIOS data area 13 stores 
information for determining whether the power- saving 
control should be performed or not. The memory 14 
is used as a work area for the CPU 11. The hard 
5 disk drive 15 stores various programs to be carried 
out by the server 2. The floppy disk drive 16 is 
used as an external storage device of the server 2. 
The CD-ROM drive 17 is used to read programs and 
data stored in a CD-ROM. The input device 18 

10 includes a keyboard, a mouse, and others, and is 
operated by an operator to input instructions and 
data. The display circuit 19 is disposed between 
the display 20 and the bus 24, and controls the 
display 20 based on data supplied from the CPU 11 

15 via the bus 24. The display 20 is a CRT or the like, 
and displays data processed by the CPU 11 under the 
control of the display circuit 19. The amplifier 
board 21 is disposed between the speaker 22 and the 
bus 24, and supplies audio signals to the speaker 22 

20 based on the data supplied from the CPU 11 via the 
bus 24. The speaker 2 2 performs audio output in 
accordance with the audio signals supplied from the 
amplifier board 21. The communication control 
device 23 is disposed between the network 4 and the 

25 bus 24, and controls communication between the 

server 2 and the network 4. The shared hard disk 
drive 25 and the shared printer 26 are shared among 
the clients 3-1 to 3-N through the network 4. 

The server 2 monitors the conditions of 

30 devices such as the hard disk drive 15, the floppy 
disk drive 16, and the amplifier board 21, and 
controls power supply to these devices. 

FIG. 3 is a block diagram of one of the 
clients 3-1 to 3-N of the embodiment of the present 

35 invention. 

Each of the clients 3-1 to 3-N comprises a 
CPU 31, a ROM 32, a BIOS data area 33, a memory 34, 
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a hard disk drive 35 , a floppy disk drive 36, a CD- 
ROM drive 37, an input device 38, a display circuit 
39, a display 40, an amplifier board 41, a speaker 
42, a communication control device 43, a bus 44, and 
5 a power source control unit 45. 

The CPU 31 performs power- saving control 
in accordance with a program that is stored in 
advance. The ROM 32 stores a BIOS to be used for 
starting each of the clients 3-1 to 3-N. The BIOS 

10 data area 33 stores information for determining 

whether the power- saying control should be performed 
or not. The memory 34 is used as a work area for 
the CPU 31. The hard disk drive 35 stores various 
programs to be carried out by the server 2. The 

15 floppy disk drive 36 is used as an external storage 
device of the clients 3-1 to 3-N. The CD-ROM drive 
37 is used to read programs and data stored in a CD- 
ROM. The input device 3 8 includes a keyboard, a 
mouse, and others, and is operated by an operator to 

20 input instructions and data. The display circuit 39 
is disposed between the display 40 and the bus 44, 
and controls the display of the display 40 based on 
data supplied from the CPU 31 via the bus 44. The 
display 40 is a CRT or the like, and displays data 

25 processed by the CPU 31 under the control of the 
display circuit 39. The amplifier board 41 is 
disposed between the speaker 42 and the bus 44, and 
supplies audio signals to the speaker 42 based on 
the data supplied from the CPU 31 via the bus 44. 

30 The speaker 42 performs audio output in accordance 
with the audio signals supplied from the amplifier 
board 41. The communication control device 43 is 
disposed between the network 4 and the bus 44 # and 
controls communication between the network 4 and 

35 each of the clients 3-1 to 3-N. The power source 
control unit 45 performs control such as switching 
on and off the power source or suspending/resuming. 
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Each of the clients 3-1 to 3-N monitors 
the conditions of devices such as the hard disk 
drive 35, the floppy disk drive 36, and the 
amplifier board 41, and controls power supply to 
5 these devices. 

FIG, 4 is a functional block diagram of a 
power- saving mode switching operation of the clients 
of the embodiment of the present invention. 

The function blocks for performing the 
.10 power-saving mode switching operation include a BIOS 
51, a BIOS setup 52, an operating system (OS) 53, a 
LAN driver 54, a power-saving mode switching flag 
area 55, a power-saving control management driver 56, 
a power- saving mode presetting flag area 57, and a 

15 power-saving flag area 58. 

The BIOS 51 is started at the time of 
switching on the power source , and the BIOS 5 1 
starts the BIOS SETUP 52. Before the start-up of 
the OS 53, the BIOS SETUP 52 writes the information 

20 indicating whether the power-saving control should 

be performed or not, and supplies the information to 
the power- saving control driver 56 from the power- 
saving flag area 58. The BIOS setup 52 is started 
by handling the function key of the input device 38 

25 at a time of operating the BIOS 51. The BIOS setup 
52 provides the power-saving mode switching flag 
area 55 with the information indicating whether the 
power-saving control should be performed or not. 

In the power- saving mode switching flag 

30 area 55, whether the power-saving control should be 
performed by the server 2 or not is set in 
accordance with an operation of the input device 38. 
When the power- saving mode switching flag is w l ff , 
the power- saving control is performed by the server 

35 2. When the power-saving mode switching flag is "0", 
the power- saving control is not performed by the 
server 2 . 
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The power- saving control management driver 
56 determines whether the power- saving control 
should be performed or not in accordance with the 
power- saving mode switching flag set in the power- 
5 saving mode switching flag area 55 and the flag set 
in the power-saving mode presetting flag area 57. 

The power- saving mode switching flag area 
55, the power- saving mode presetting flag area 57, 
and the power- saving mode flag area 58 are contained 

10 in the BIOS data area 33. 

The power- saving control management driver 
56 instructs the OS 53 that the power-saving control 
should be performed by the server 2, when the flag 
stored in the power- saving mode switching flag area 

15 55 is "1". When the flag stored in the power-saving 
mode switching flag area 55 is "0", the power-saving 
control management driver 56 controls the OS 53 to 
perform the power- saving control in accordance with 
the power-saving information stored in the BIOS data 

20 area 33. 

The OS 53 supplied with the power-saving 
information from the power- saving control management 
driver 56 performs power-saving control for the_hard 
disk drive 35, the floppy disk drive 36 , the 

25 amplifier board 41, and the like in accordance with 
the power- saving information preset in the OS 53 
itself. When the power- saving control management 
driver 56 issues an instruction to perform the 
power-saving control by the server 2, the OS 53 

30 performs the power-saving control for the hard disk 
drive 35, the floppy disk drive 36 , the amplifier 
board 41, and the like in accordance with the power- 
saving information supplied from the server 2 via 
the LAN driver 54. 

35 FIG. 5 is a functional block diagram of a 

power-saving mode switching operation of the server 
of the embodiment of the present invention. 
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The function blocks of the power- saving 
mode switching operation of the server 2 include a 
LAN driver 61 , an OS 62 , and a client power- saving 
instruction unit 63. 
5 The LAN driver 61 receives a connection 

notice from the clients 3-1 to 3-N. The LAN driver 
61 then sends the connection notice to the OS. The 
OS 62 then issues a power-saving instruction to the 
client power-saving instruction unit 63. In 
10 accordance with the power-saving instruction from 

the OS 62, the client power-saving instruction unit 
63 sends power-saving instruction information to the 
clients 3-1 to 3-N via the OS 62 and the LAN driver 
61. 

15 FIG. 6 is a state transition diagram of 

each of the clients of the embodiment of the present 
invention. 

The operation states of a client 3-i (i=l 
to N) include a normal operation state ST01, a 

20 power-saving mode ST02, and a power-off state ST03. 
The normal operation state ST01 comprises setting 
states ST1 and ST2. In the setting state ST1 # the 
power-saving control is not performed. If no 
operation is performed in the setting state ST2 

25 within a predetermined period of time, the operation 
state of the client 3-i moves into the power-saving 
mode ST02. 

The power- saving mode ST0 2 comprises a 
stand-by state ST3, a suspended state ST4, and a 

30 hibernation state ST5 . 

In the stand-by state ST3 , the power 
supply for a predetermined device, for instance, the 
hard disk drive 35, is cut off, and the clock 
operation frequency for the CPU 31 is lowered. In 

35 the suspended state ST4 , the power supply for a 

predetermined device, for instance, the hard disk 
drive 35, is cut off, and the clock supply for the 
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CPU 31 is stopped, thereby stopping the operation of 
the CPU 31 . In the hibernation state ST5 , all the 
current information is stored in the hard disk drive 
35 for restoring the same state , and the power 
5 source is then switched off. 

In the power-off state ST03, the power 
source is switched off. 

If a flag indicating whether the power- 
saving control is necessary is set at "l" in the 

10 BIOS data area 33, the client 3-i operates in the 
setting state ST2 . If the flag is set at w 0", the 
client 3-i operates in the setting state ST1. If 
there is no operation from the input device 38 in 
the setting state ST2 within a predetermined period 

15 of time, the power-saving control is performed in 

accordance with the power- saving information stored 
in the BIOS data area 33. 

If there is no operation from the input 
device 38 within a predetermined period of time with 

20 * the power- saving information in the BIOS data area 
33 including information for transition to the 
stand-by state ST3, the client 3-i moves into the 
stand-by state ST3 . 

If there is no operation from the input 

2 5 device 38 within a predetermined period of time with 
the power- saving information in the BIOS data area 
33 including information for transition to the 
suspended state ST4 , the client 3-i moves into the 
suspended state ST4 . 

30 If there is no operation from the input 

device 38 within a predetermined period of time with 
the power- saving information in the BIOS data area 
33 including information for transition to the 
hibernation state ST5 , the client 3-i moves into the 

35 hibernation state ST5'. 

If there is an operation from the input 
device 38 in the power-saving mode ST02, the client 
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3-i returns to the setting state ST2. 

Referring now to FIGs. 7A to 7C, the 
operation performed by the LAN driver 54 will be 
described. FIGs. 7A to 7C are flowcharts of the 
5 power-saving switching operation by the LAN driver 
of each client of the embodiment of the present 
invention . 

As shown in FIG. 7A, in step Sl-1, the LAN 
driver 54 of a client 3-i judges whether an 

10 interrupt has occurred- If an interrupt is detected 
in step Sl-1, the LAN driver 54 transmits a 
connection notice to the server 2 in step Sl-2. 

As shown in FIG. 7B, in step S2-1, the LAN 
driver 54 judges whether a timer interrupt has 

15 occurred due to time-out of an internal timer, and 
in step S2-2, the LAN driver 54 judges whether the 
flag in the power-saving mode presetting flag area 
57 is "1" or n 0". If the flag in the power-saving 
mode presetting flag area 57 is T f the client 3-i 

20 performs the power-saving control, and the operation 
comes to an end. If the flag in the power- saving 
mode presetting flag area 57 is w 0", the server 2 
performs the power- saving control, and the LAN 
driver 54 accesses the power-saving control 

25 management driver 56 via the OS 53 in step S2-3. 

As shown in FIG. 7C, in step S3-1, the LAN 
driver 54 judges whether an interrupt from the 
server 2 has occurred or not. In step S3 -2, the LAN 
driver 54 judges whether the interrupt from the 

30 server 2 is an instruction to switch to the power- 
saving mode or not. If the interrupt from the 
server 2 is judged to be an instruction to switch to 
the power-saving mode, the LAN driver 54 accesses 
the power- saving control management driver 56 via 

35 the OS 53 in step S3-3. If the interrupt from the 
server 2 is not an instruction to switch to the 
power- saving mode, the LAN driver 5 4 carries out 
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other processes in accordance with other 
instructions in step S3-4. 

Referring now to FIG. 8 # the operation 
performed by the power- saving control management 
5 driver 56 accessed in steps S2-3 and S3-3 will be 
described below. FIG. 8 is a flowchart of the 
power- saving control management driver of each 
client of the embodiment of the present invention. 

In step S4-1 in the flowchart, the power- 

10 saving control management driver 56 analyzes a 

notice supplied from the LAN driver 54, and judges 
whether the notice is a power- saving mode switching 
instruction or not. If the notice is judged to be a 
power-saving mode switching instruction in step S4-1, 

15 the power-saving control management driver 56 judges 
whether to follow the power- saving mode switching 
instruction from the server 2 in step S4-2. This 
judgment is made in accordance with the flag set in 
the power- saving mode switching flag area 55. 

20 If the power-saving mode switching 

instruction from the server 2 is to be followed, the 
power- saving control management driver 56 reads out 
the power- saving information from the BIOS data area 
33, and stores it into the memory 34 in step S4-3. 

25 In step S4-4, the power-saving control 

management driver 56 writes the stored power-saving 
information in a predetermined region in the BIOS 
data area 33, and then sets the flag in the power- 
saving mode presetting flag area 57 at "1". 

30 The power-saving control management driver 

56 sets the flag in the power- saving mode flag area 
58 at T in step S4-5. 

If the notice from the server 2 is judged 
not to be a power-saving mode switching instruction 

35 in step S4-1, the power-saving control management 

driver 56 reads out the power- saving mode presetting 
information from the BIOS data area 33 into the 
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memory 34, and sets the flag In the power-saving 
mode presetting flag area 57 at "0" in step S4-6. 

In step S4-7, the power-saving control 
management driver 5 6 reads out the power -saving mode 
5 presetting information from the memory 34, and 

stores it as the power-saving information into the 
BIOS data area 33. 

FIG. 9 is a state transition diagram of 
the client 3-i with the server of the embodiment of 

10 the present invention. 

The operation states of the server 2 
include a normal operation state ST11 and a power- 
saving mode ST12. The normal operation state ST11 
comprises setting states ST21 and ST22. In the 

15 setting state ST21, even if there is no operation 

from the input device 38 such as the keyboard within 
a predetermined period of time, the power-saving 
control is not performed. 

In the setting state ST22, the operation 

20 moves into the power-saving mode ST12 if there is no 
operation from the input device 38 within a 
predetermined period of time. 

The power- saving mode ST12 comprises a_ 
stand-by state ST23, a suspended state ST24, and a 

25 hibernation state ST25. 

In the stand-by state ST23, the power 
source is cut off for a predetermined device, such 
as the hard disk drive 35, and the clock operation 
frequency for the CPU 11 is reduced. 

30 In the suspended state ST24, the power 

source is cut off for a predetermined device, such 
as the hard disk drive 3, and the clock supply to 
the CPI 11 is stopped, so that the operation of the 
CPU 11 can be stopped. 

35 In the hibernation state ST25, necessary 

information for restoring the foregoing state is 
stored in the hard disk drive 15, and the power 
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source is then cut off. 

If the flag indicating whether the power- 
saving control is necessary is set at n T in the 
BIOS data area 13, the server 2 operates in the 
5 setting state ST22 . If the flag is set at "0", the 
server 2 operates in the setting state ST21. In the 
setting state ST22, if no notice is sent from a 
client 3-i within a predetermined period of time, 
the power- saving control is performed in accordance 
10 with the power-saving information stored in the BIOS 
data area 13. 

If there is no notice from the client 3-i 
within a predetermined period of time, with the 
power- saving information including the information 
15 for transition to the stand-by state ST23, the 
server 2 moves into the stand-by state ST23. 

If there is no notice from the client 3-i 
within a predetermined period of time, with the 
power- saving information including the information 
20 for transition to the suspended state ST24, the 
server 2 moves into the suspended state ST24. 

If there is no notice from the client 3-i 
within a predetermined period of time, with the 
power-saving information including the information 
25 for transition to the hibernation state ST25, the 
server 2 moves into the hibernation state ST25. 

If there is a notice from the client 3-i 
in the power-saving mode ST12 including the stand-by 
state ST23, the suspended state ST24, and the 
30 hibernation state ST25, the server 2 returns to the 
setting state ST22. 

FIG. 10 is a flowchart of an operation 
performed by the LAN driver of the server of the 
embodiment of the present invention. 
35 The LAN driver 61 of the server 2 judges 

whether there is an interrupt notice from the client 
3-i in step S5-1. If an interrupt notice from the 
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client 3-i is recognized via the network 4, the LAN 
driver 61 judges whether the interrupt is a 
connection notice or not in step 5-2. 

If the interrupt notice from the client 3- 
5 i is judged to be a connection notice in step S5-2, 
the LAN driver 61 accesses the client power- saving 
instruction unit 63 via the OS 62 in step 5-3, The 
LAN driver 61 then waits for a power- saving 
instruction to be issued from the client power- 

10 saving instruction unit 63 in step S5-4. 

If a power-saving instruction is issued 
from the client power-saving instruction unit 63 in 
step S5-4, the LAN driver 61 transmits the power- 
saving instruction to the client 3-i via the network 

15 4 in step S5-5. 

If the interrupt notice from the client 3- 
i is judged to be not a connection notice in step 
S5-2, the LAN driver 61 sends the OS 62 operation 
contents corresponding to the received notice in 

20 step S5-6 . 

FIG. 11 is a flowchart of an operation 
performed by the power-saving instruction unit of 
the server of the embodiment of the present 
invention. 

25 The client power- saving instruction unit 

63 judges whether the LAN driver 61 has accessed the 
client power-saving instruction unit 63 or not in 
step S6-1. If the LAN driver 61 accessed the client 
power-saving instruction unit 63 via the OS 62, the 

30 client power-saving instruction unit 63 generates a 
switch instruction for switching the client 3-i to 
the power-saving mode in step S6-2. After the 
generation of the switch instruction, the client 
power-saving instruction unit 63 accesses the LAN 

35 driver 61 via the OS 62, and supplies the power- 
saving instruction to the LAN driver 61 in step 6-3. 

In the above-described manner, the power- 
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saving mode setting for each of the clients 3-i is 
carried out . 

FIG. 12 is a functional block diagram of 
the server performing the power- saving control for 
5 the clients. In this figure, the same components as 
in FIG. 5 are indicated by the same reference 
numerals . 

To perform the power-saving control, the 
server 2 is provided with a client control 

10 management table 71 and a client control management 
unit 72. The client control management table 71 
stores the current state of each client. The client 
control management unit 72 performs the power- saving 
control of the client 3-i in accordance with the 

15 client control management table 71. 

FIG. 13A shows the data structure of the 
client control management table of the server, and 
FIG. 13B shows the data structure of the status 
information . 

20 The client control management table 71 

contains connected client number information 81, 
client name information 82, and status information 
83 . 

The connected client number information 81 
25 contains the number of clients 3-1 to 3-N currently 
connected to the network 4. In other words, the 
number of clients that have transmitted a connection 
notice is stored. The client name information 82 
contains the names of the clients. The status 
30 information 83 contains information indicating the 
state, such as the suspended state, the stand-by 
state, the hibernation state, the resume state, the 
wakeup state, or the connection start state. For 
instance, the status information is "00001" in the 
35 connection start state, "00010" in the suspended 

state, "00100" in the stand-by state, "01000" in the 
hibernation state, "10010" in the wakeup state. 
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"10100" in the resume state, and "11000" during the 
transition from the hibernation state to the wakeup 
state . 

FIG. 14 is a functional block diagram of a 
5 client for which the power- saving control is 

performed by the server. In this figure, the same 
components as in FIG. 4 are indicated by the same 
reference numerals . 

The client 3-i comprises a server 

10 connection complete flag area 91 and a status table 
92. The flag in the server connection complete flag 
area 91 is set at "1" when the client 3-i is 
connected to the network 4 by the LAN driver 54. 
The flag in the server connection complete flag area 

15 91 is set at "0" when the client 3-i is not 

connected to the network 4. The status table 92 
contains the operation state of the client 3-i. 

FIG. 15 shows the data structure of the 
status table of each client of this embodiment. The 

20 status table 92 stores information indicating the 

state of the client 3-i such as the suspended state, 
the stand-by state, the hibernation state, the 
resume state, the wakeup state, or the connection 
start state. For instance, the status information 

25 is "00001" in the connection start state, "00010" in 
the suspended state, "00100" in the stand-by state, 
"01000" in the hibernation state, "10010" in the 
wakeup state, "10100" in the resume state, and 
"11000" in the wakeup state from the hibernation 

30 state. 

FIG. 16 is a flowchart of the LAN driver 
54 of the client 3-i when the server 2 performs the 
power-saving control for the client 3-i. 

In step S7-1, the LAN driver 54 judges 
35 whether there is a timer interrupt from the server 2 
or not. If there is an interrupt from the server 2, 
the LAN driver 54 judges whether the flag in the 
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server connection complete flag area 91 is "T or 
not, i.e., whether the connection between the client 
3-i and the server 2 is complete or not, in step S7- 
2 . A timer interrupt occurs at predetermined 
5 intervals. If the flag in the server connection 
complete flag area 91 is "0", i.e., if the 
connection between the client 3-i and the server 2 
is not complete, the LAN driver 5 4 judges whether 
the LAN of the client 3-i is connected to the 

10 network 4 or not in step S7-3. 

If the LAN cable connection is confirmed 
in step S7-3, the LAN driver 54 transmits a 
connection notice to the server 2 in step S7-4. 

If the flag in the server connection 

15 complete flag area 91 is "l w , i.e., if the 

connection between the client 3-i and the server 2 
is complete, the LAN driver 54 judges whether there 
is an input/output interrupt in step S7-5. 

If there is an input/output interrupt in 

20 step S7-5, the operation comes to an end. If there 
is no input /output interrupt in step S7-5, the LAN 
driver 5 4 transmits the status information of the 
client 3-i to the server 2 in step S7-6. 

FIG. 17 is a flowchart of a connection 

25 monitoring operation of the LAN driver 54 using the 
LAN monitoring timer. 

In step S8-1, the LAN driver 54 monitors 
whether there is a timeout in the LAN monitoring 
timer. If there is a timeout of the LAN monitoring 

30 timer, the LAN driver 54 judges whether the flag in 
the server connection complete flag area is "1" or 
not, i.e., whether the connection between the client 
3-i and the server 2 is complete or not in step S8-2. 
If the flag in the server connection 

35 complete flag area 91 is w 0", i.e., if the 

connection between the client 3-i and the server 2 
is not complete, the power-saving control is not 
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necessary. Therefore, the operation comes to an end. 

If the flag in the server connection 
complete flag area is "1", i.e., if the client 3-i 
is connected to the server 2, "+1" is added to the 
5 timeout count in the LAN monitoring timer in step 

58- 3 . 

The LAN driver 54 then judges whether the 
timeout count reaches a predetermined value, for 
instance, "5", in step S8-4. In other words, the 

10 LAN driver 54 judges whether a timeout by the LAN 
monitoring timer has occurred 5 times or not. 

If the timeout count has not reached n 5" 
in step S8-4, the operation comes to an end. If the 
timeout count has reached "5" in step S8-4, the 

15 timeout count is reset to "0" in step S8-5, and the 
flag in the server connection complete flag area 91 
is set at "0" in step S8-6. The operation then 
comes to an end. Thus, the client 3-i is 
disconnected from the server 2. 

20 FIG. 18 is a flowchart of an operation of 

the LAN driver 54 when there is an input /output 
status confirmation interrupt from the server 2. 

In step S9-1, the LAN driver 54 judges 
whether there is an input /output status conformation 

2 5 interrupt from the server 2. If there is an 

input/output status confirmation interrupt from the 
server 2 in step 9-1, the LAN driver 54 judges 
whether the peripheral equipment such as the hard 
disk drive 35 or the input device 38 such as a 

30 keyboard is operated or not in step S9-2. 

If there is an operation from the 
peripheral equipment or the input device 3 8 in step 

59- 2, the operation comes to an end. If there is no 
operation from the peripheral equipment or the input 

35 device 38 in step S9-2, the LAN driver 54 notifies 
the server 2 that there is no access to the 
peripheral equipment or the input device 38 in step 
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S9-3. 

FIG. 19 is a flowchart of a power-saving 
control notifying operation of the LAN driver 54 of 
the client 3-i. 
5 In step S10-1, the LAN driver 54 judges 

whether there is a notice from the server 2 or not. 
If there is a notice from the server 2, the LAN 
driver 54 analyzes the notice and judges whether the 
notice is a power-saving start instruction or not in 

10 step S10-2. Such a power-saving start instruction 
is issued to start the power-saving control 
performed by the server 2. 

If the notice from the server 2 is judged 
to be a power- saving instruction, the flag in the 

15 server connection complete flag area 91 is set at 
"1" indicating that the connection between the 
client 3-i and the server 2 is complete in step S10- 
3. The operation then comes to an end. 

If the notice from the server 2 is judged 

20 not to be a power-saving instruction in step S10-2, 
the LAN driver 54 judges whether the notice from the 
server 2 is a power-saving control notice or not in 
step S10-4. Such a power-saving control notice 
contains information for performing the power- saving 

25 control for the client 3-i. 

If the notice from the server 2 is judged 
to be a power-saving control notice in step S10-4, 
the power-saving management driver 56 is accessed 
via the OS 53 so that the server 2 can perform the 

30 power-saving control for the client 3-i in step S10- 
5. 

If the notice from the server 2 is judged 
not to be a power-saving control notice in step 10-4, 
the LAN driver 54 performs other processes in step 
35 S10-6. The operation then comes to an end. 

FIG. 20 is a flowchart of an operation 
using the power-saving control management driver 56 
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of the client 3-i during the transition to the 
power-saving mode. 

In step Sll-1, the power-saving control 
management driver 56 reads the flag from the power- 
5 saving mode flag area 58. The power-saving control 
management driver 5 6 then judges whether the read 
flag is B l" or "O" in step Sll-2. 

If the flag read from the power-saving 
mode flag area 58 is "1", the client 3-i performs 

10 the power-saving control, and the operation comes to 
an end. If the flag read from the power-saving mode 
flag area 58 is n 0", the power-saving control 
management driver 56 analyzes the power-saving 
control notice sent from the server 2 in step Sll-3. 

15 If the power-saving control notice is an 

instruction to move into the suspended state, the 
power- saving control management driver 5 6 carries 
out the suspend process of the BIOS to put the 
client 3-i into the suspended state in step Sll-4. 

20 In step Sll-5, the power-saving control management 
driver 56 then stores the information indicating 
that the client 3-i is in the suspended state in the 
status table 92. 

Likewise, if the power- saving control 

25 notice is an instruction to move into the stand-by 

state, the power- saving control management driver 5 6 
carries out the stand-by process of the BIOS so as 
to put the client 3-i into the stand-by state in 
step Sll-6. In step Sll-7, the power-saving control 

30 management driver 56 then stores the information 
indicating that the client 3-i is in the stand-by 
state in the status table 92. 

In the above manner, the power- saving 
control for the client 3-i can be performed in 

35 accordance with the analyzed result of the power- 
saving control notice sent from the server 2. 

In the operation shown in FIG. 20, the 
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BIOS has the power-saving control function. However, 
the same power- saving control can be performed in a 
case where the peripheral equipment, such as the 
hard disk drive 35, has the power-saving control 
5 function. 

FIG. 21 is a flowchart of an operation of 
a modification of the power-saving control 
management driver of the client 3-i. 

In a case where the peripheral equipment 

10 such as the hard disk drive 35 has the power-saving 
control function, the power- saving control is 
performed using the power-saving control function of 
the peripheral equipment in accordance with a notice 
from the server 2. 

15 In step S12-1, the power-saving control 

management driver 5 6 first analyzes a power- saving 
control notice sent from the server 2 . If the 
analyzed notice is an instruction to move into the 
suspended state, the power-saving control management 

20 driver 56 puts the peripheral equipment into the 

suspended state in step S12-2. In step S12-3, the 
power- saving control management driver 5 6 stores the 
information indicating the suspended state into_the 
status table 92. 

25 Likewise, if the analyzed notice from the 

server 2 is an instruction to move into the power- 
off state, the power-saving control management 
driver 5 6 puts the peripheral equipment into the 
power-off state in step S12-4. In step S12-5, the 

30 power-saving control management driver 56 stores the 
information indicating the power-off state into the 
status table 92 . 

In this manner, the power- saving function 
of the peripheral equipment can be directly 

35 controlled, and the power-saving control can be 
effectively performed . 

FIG. 22 is a flowchart of an operation of 
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the power- saving control management driver of the 
client 3-i when returning to the normal operation 
state . 

In step S13-1, the power-saving control 
5 management driver 5 6 judges whether there is an 
interrupt from the input device 38 such as a 
keyboard- If there is an interrupt from the input 
device 38, the power-saving control management 
driver 56 judges whether the flag in the server 

10 connection complete flag area 91 is n 0" or not, i.e. 
whether the client 3-i is connected to the server 2 
or not, in step S13-2. 

If the flag in the server connection 
complete flag area 91 is "0", i.e., if the client 3- 

15 i is not connected to the server 2, the server 2 
does not perform the power-saving control. 
Accordingly, the power- saving control management 
driver 56 carries out an input process in accordance 
with operations through the input device 38 in step 

20 S13-3. 

If the flag in the server connection 
complete flag area 91 is "l", i.e., if the client 3- 
i is connected to the server 2, the power-saving^ 
control management driver 56 judges whether the 

25 interrupt from the input device 38 is to reset the 
status table 92 or not in step S13-4. 

If the interrupt is to reset the status 
table 92, the power-saving control management driver 
56 sends the server 2 a notice to cancel the power- 

30 saving control mode through the LAN driver 54 and 
the OS 53 via the network 4 in step 13-5. The 
status table 92 is then returned to the normal 
operation state (indicated by "00000") in step S13-6 
After resetting the status table 92 to the 

35 normal operation state, the power-saving control 
management driver 56 carries out a process in 
accordance with an operation through the input 
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device 38 in step 13-3. 

FIG. 23 is a flowchart of an operation 

performed by the LAN driver 61 of the server 2 when 

carrying out the power-saving control. 
5 In step S14-1, the LAN driver 61 of the 

server 2 judges whether there is an interrupt from 

the client 3-i or not. If there is an interrupt 

from the client 3 - i , the LAN driver 6 1 analyzes the 

interrupt to determine whether the interrupt is 
10 either status information of the client 3-i or a 

connection notice for establishing the connection 

with the server 2 in step S14-2. 

If the interrupt from the client 3-i is 

judged to be status information or a connection 
15 notice, the LAN driver 61 accesses the client 

control management unit 72 via the OS 62 in step 

S14-3. 

If the interrupt from the client 3-i is 
judged to be neither status information nor a 

20 connection notice, the LAN driver 61 sends the 

contents of the interrupt from the client 3-i to the 
OS 62 so as to perform the process in accordance 
with the contents in step S14-4. 

FIG. 24 is a flowchart of an operation 

25 performed by the client control management unit 7 2 
of the server 2 when performing the power- saving 
control for a client 3-i. 

In step S15-1, the client control 
management unit 72 judges whether there is a notice 

30 from the client 3-i. If the client control 

management unit 72 receives a notice from the client 
3-i via the LAN driver 61, the client control 
management unit 72 analyzes the notice and updates 
the contents of the client control management table 

35 71 in accordance with the analyzed state of the 
client 3-i in step S15-2. 

After updating the client control 
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management table 71, the client control management 
unit 72 accesses the client power saving instruction 
unit 63 in step S15-3. 

FIG. 25 is a flowchart of an operation 
5 performed by the client power-saving instruction 
unit 63 of the server 2 . 

In step S16-1, the client power-saving 
instruction unit 63 Judges whether the client 
control management table 71 has been updated or not. 

10 If the client control management table 71 has been 

updated, the client power-saving instruction unit 63 
creates instruction information to be supplied to 
the client 3-i in accordance with the status 
information in the updated client control management 

15 table 71 and a built-in timer in the server 2 in 
step S16-2. Here, the client power-saving 
instruction unit 63 monitors the time of each "status 
contained in the client control management table 71 
by the built-in timer. If there is no notice from 

20 the corresponding client 3-i within a predetermined 
time, the client power-saving instruction unit 63 
creates instruction information for moving the 
client 3-i into the suspended state in step S16_-2 . 

After creating the instruction information 

25 to be sent to the client 3-i, the client power- 
saving instruction unit 63 sends the instruction 
information to the client 3-i via the LAN driver 61 
and the network 4 in step S16-3. 

FIG. 26 is a flowchart of an operation of 

30 the LAN driver 61 of the server 2 when transmitting 
information. 

In step S17-1, the LAN driver 61 judges 
whether there is information sent from the OS 6 2 or 
not. If there is, the LAN driver 61 creates a 

35 notice in accordance with the information sent from 
the OS 62, and sends the notice to the client 3-i in 
step S17-2. 
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FIG. 27 is a block diagram of the hard 
disk drive 35 of a client 3-i. In this figure, the 
same components as in FIG. 3 are indicated by the 
same reference numerals. 
5 The power source control unit 45 comprises 

a power source switch control unit 101 , a 
suspend/resume control unit 102, a power source 
switch 103, and a power source circuit 104. 

The power source switch control unit 101 

10 is a main switch for the client 3-i, and is operated 
to control the supply of a power source voltage Vin . 
The suspend/resume control unit 102 is operated to 
move the client 3-i into the suspended state or the 
resume state. The power source switch 103 is 

15 controlled by switching on and off the power source 
switch control unit 101, so as to control the power 
source supply to the hard disk drive 35. The power 
source circuit 104 generates power source voltages 
from the power source voltage Vin, and supplies the 

20 power source voltages to the CPU 31, the memory 34, 
and the hard disk drive 35. 

The hard disk drive 35 comprises an OR 
gate 111, a gate 112, a controller board 113, a 
motor switch 114, an HD power source circuit 115, 

25 and an HD motor 116. 

The OR gate 111 performs an OR logic 
operation on an output of the power source switch 
control unit 101 and an output of the suspend/resume 
control unit 102, and supplies a result of the OR 

30 logic operation as a control signal to the gate 112. 

The gate 112 is connected to the bus 44, 
the power source circuit 104, and the controller 
board 113 so as to control the connection between 
the bus 44 and the controller board 113 as well as 

35 the connection between the power source circuit 104 
and the controller board 113. The gate 112 is 
turned off when the power source switch control unit 
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101 is off or the information in the suspend/resume 
control unit 102 indicates the suspended state. The 
gate 112 is turned on when the power source switch 
control unit 101 is on or the information in the 
5 suspend/resume control unit 102 contains an 
instruction to cancel the suspended state. 

With the gate 112 being on and connected 
to the bus 44 and the power source circuit 104, the 
controller board 113 controls the operation of the 

10 hard disk drive 35. 

The motor switch 114 is disposed between 
the power source switch 103 and the HD motor 116, 
and controls the power supply from the power source 
switch 103 to the HD motor 116 in accordance with 

15 the state of the suspend/resume control unit 102. 
The motor switch 114 is turned on when the 
suspend/resume control unit 102 is not in the 
suspended state, and supplies power from the power 
source switch 103 to the HD motor 116. The HD motor 

2 0 is thus driven by the power source supplied from the 
motor switch 114. The motor switch 114 is turned 
off when the suspend/resume control unit 102 is in 
the suspended state, and cuts off the power supply 
from the power source switch 103 to the HD motor 116. 

25 Here, no power is supplied to the HD motor 116, and 
the HD motor 116 is stopped. The hard disk drive 35 
is thus put in the power- saving mode. 

The HD power source circuit 115 is 
connected to the power source switch 103, and 

30 generates power source voltages to be supplied to 
the components in the hard disk drive 3 5 from the 
power source voltage supplied from the power source 
switch 103. 

The hard disk drive 35 is thus put in the 

35 power-saving mode, with the information of the 

suspend/resume control unit 102 being controlled in 
accordance with the notice from the server 2. 
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FIG - 28 is a block diagram of the floppy 
disk drive 36 of the client 3-i. In this figure, 
the same components as in FIG. 27 are indicated by 
the same reference numerals* 
5 The floppy disk drive 3 6 comprises an OR 

gate 121, a gate 122, a controller board 123, a 
motor switch 124, an FD power source circuit 125, 
and an FD motor 126. 

The OR gate 121 performs an OR logic 

10 operation on an output of the power source switch 

control unit 101 and an output of the suspend/resume 
control unit 102, and supplies a result of the OR 
logic operation as a control signal to the gate 122. 

The gate 122 is connected to the bus 44, 

15 the power source circuit 104, and the controller 

board 123, and controls the connection between the 
bus 44 and the controller board 123 as well as the 
connection between the power source circuit 104 and 
the controller board 123. The gate 122 is turned 

20 off when the power source switch control unit 101 is 
off or the information stored in the suspend/resume 
control unit 102 indicates the suspended state. On 
the other hand, the gate 122 is turned on when the 
power source switch control unit 101 is on or the 

25 information stored in the suspend/resume control 
unit 102 contains an instruction to cancel the 
suspended state. 

The controller board 123 controls the 
operation of the floppy disk drive 36, with the gate 

30 122 being on and connected to the bus 44 and the 
power circuit 104. 

The motor switch 124 is disposed between 
the power source switch 103 and the FD motor 126, 
and controls the power supply from the power source 

35 switch 103 to the FD motor 126 in accordance with 
the state of the suspend/resume control unit 102. 
The motor switch 124 is turned on when the 
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suspend/resume control unit 102 is not in the 
suspended state, and supplies power from the power 
source switch 103 to the FD motor 126. Thus, the FD 
motor 126 is driven by the power source supplied 
5 from the motor switch 124. When the suspend/resume 
control unit 102 is in the suspended state, the 
motor switch 124 is turned off, and cuts off the 
power supply from the power source switch 103 to the 
FD motor 126. Accordingly, the power source is not 
10 supplied to the FD motor 126, and is put in a 

stopped state- Thus, the floppy disk drive 36 is 
put in the power- saving mode. 

The FD power source circuit 125 is 
connected to the power source switch 103, and 
15 generates power source voltages to be used in the 
floppy disk drive 3 6 in accordance with the power 
source supplied from the power source switch 103. 

The floppy disk drive 3 6 is thus put in 
the power- saving mode by controlling the information 
20 of the suspend/resume control unit 102 in accordance 
with the notice from the server 2 . 

FIG. 29 is a block diagram of the display 
circuit 39 of a client 3-i of the present invention. 
In this figure, the same components as in FIG. 27 
25 are indicated by the same reference numerals. 

The display circuit 39 comprises an OR 
gate 131, a gate 132, a graphic board 133, and a 
display power source circuit 134. 

The OR gate 131 performs an OR logic 
30 operation on an output of the power source switch 

control unit 101 and an output of the suspend/resume 
control unit 102, and supplies a result of the OR 
logic operation as a control signal to the gate 132. 

The gate 132 is connected to the bus 44, 
35 the power source circuit 104, and the graphic board 
133. The gate 132 controls the connection between 
the bus 44 and the graphic board 133 as well as the 
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connection between the power source circuit 104 and 
the graphic board 133. When the power source switch 
control unit 101 is on or the information in the 
suspend/resume control unit 102 indicates the 
5 suspended state, the gate 132 is turned off. When 
the power source switch control unit 101 is on or 
the information in the suspend/resume control unit 
102 contains an instruction to cancel the suspended 
state, the gate 132 is turned on. 

10 With the gate 132 being on and connected 

to the bus 44 and the power source circuit 104, the 
graphic board 133 processes data, and supplies 
display data to the display 40. 

The display power source circuit 134 

15 generates a voltage to be applied to the display 40 
in accordance with the power source supplied from 
the power source switch 10 3. 

The display circuit 39 is thus put in the 
power saving mode by controlling the information of 

20 the suspend/resume control unit 102 in accordance 
with the notice from the server 2; 

FIG. 30 is a block diagram of the 
amplifier board 41 of a client 3-i of the present 
invention. In this figure, the same components as 

25 in FIG. 27 are indicated by the same reference 
numerals . 

The amplifier board 41 comprises an OR 
gate 141, a gate 142, and a sound board 143. 

The OR gate 141 performs an OR logic 
3 0 operation on an output of the power source switch 

control unit 101 and an output of the suspend/resume 
control unit 102, and sends a result of the OR logic 
operation as a control signal to the gate 142. 

The gate 142 is connected to the bus 44, 
35 the power source circuit 104, and the sound board 

143, so as to control the connection between the bus 
44 and the sound board 143 as well as the connection 
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between the power source circuit 104 and the sound 
board 143. When the power source switch control 
unit 101 is off or the information in the 
suspend/resume control unit 102 indicates the 
5 suspended state , the gate 142 is turned off. When 
the power source switch control unit 101 is on or 
the information in the suspend/resume control unit 
102 contains an instruction to cancel the suspended 
state, the gate 142 is turned off. 
10 The sound board 143 processes data 

supplied from the bus 44 and supplies an audio 
signal to the speaker 42, with the gate 142 being on 
and connected to the bus 44 and the power source 
circuit 104 . 

15 The amplifier board 41 is thus put in the 

power-saving mode by controlling the information in 
the suspend/resume control unit 102 in accordance 
with the notice from the server 2. 

FIG. 31 is a functional block diagram of 

20 the server 2 when performing the power- saving 

control for the equipment shared with the clients 3- 
1 to 3-N. In this figure, the same components as in 
FIG. 5 are indicated by the same reference numerals . 
In this embodiment, the printer 26 and the hard disk 

25 drive 25 are used as the shared equipment. 

The server 2 comprises a registry 151, an 
application 152, and a printer driver 153 for 
performing the power-saving control for the shared 
equipment . 

30 The registry 151 stores information for 

controlling the operation environment of the OS 62, 
the LAN driver 61, the printer driver 15 3, and the 
disk driver 154. 

FIG. 32 shows the data structure of the 
35 registry 151 of the server 2. 

The registry 151 contains OS environment 
information 161, LAN driver control information 162, 
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printer driver control information 163, hard disk 
driver control information 164, shared file 
information 165, and installation information 166. 

The OS environment information 161 is used 
5 to control the operation environment of the OS 62. 
The LAN driver control information 16 2 is used to 
control the LAN driver 162. The printer driver 
control information 163 is used to control the 
printer driver 153. The hard disk driver control 

10 information 164 is used to control the hard disk 

driver 154. The shared file information 165 is to 
manage the file names and drives of shared files. 
The installation information 166 is used to manage 
installed applications. 

15 FIG. 33 shows the data structure of the 

shared file information 165. 

The shared file information 165 comprises 
file /printer name information 171 and drive and path 
name information 172 . 

20 The file/printer name information 171 

stores the file names or folder names of files 
shared among the clients 3-1 to 3-N. The drive and 
path name information 172 stores the drives and path 
names of the files corresponding to the file names 

25 or folder names. In accordance with the shared file 
information 165, the OS 62 can recognize the files 
shared among the clients 3-1 to 3-N. 

FIGs. 34A to 34C are flowcharts of a 
client 3-i when accessing the server 2. Fig. 34A 

30 shows an operation of allocating a logic drive. FIG 
34B shows an operation of accessing the file 
allocated by the logic drive. FIG. 34C shows an 
operation of accessing the logic drive. 

As shown in FIG. 34A, an operation of 

35 associating the file name of the server 2 with the 
logic drive of the client 3-i is performed in step 
S18-1. In this operation, the logic drive of the 
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client 3-i is named "D:", and the server name of the 
server 2 and the file name set in the server 2 are 
set as "¥¥ (server name) ¥¥ (file name)", for 
instance. Here, the server name is a name employed 
5 to identify the server 2. The file name is the name 
of the shared file set in the server 2 as shown in 
FIG. 33. 

In step S18-2 shown in FIG. 34B, the 
application of the client-i accesses the logic drive 

10 that has been set in the operation of FIG. 34A, so 
that the application can access the shared file of 
the server 2. 

If there is an access from the application 
to the logic drive having the shared file in step 

15 S18-2, the disk driver of the client 3-i judges the 
access to be an access to the file or printer of the 
server 2 in accordance with the associated name in 
step S18-3. The disk driver of the client 3-i then 
requests the LAN driver 54 to access the desired 

20 data in step S18-4. 

FIGs . 35A and 35B are flowcharts of an 
operation of a client 3-i when accessing the shared 
file. FIG. 35A shows an operation of the LAN driver 
54 when client 3-i accesses the server 2. FIG. 35B 

25 shows an operation of the client 3-i when there is a 
notice in response to the access to the shared file. 

Upon receipt of a notice of access request 
from the application of the client 3-i, the LAN 
driver 54 sends the notice provided with a server 

30 name and a file/folder name corresponding to the 

server 2 in step S19-1. The server 2 then accesses 
the shared file in response to the access request 
from the client 3-i to write or read data. When 
writing data, the server 2 sends a notice of the end 

35 of writing to the client 3-1, and when reading data, 
the server 2 sends desired data to the client 3-i in 
step S19-2. 
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After receiving the data write result or 
the data from the server 2, the LAN driver 54 
supplies the result or the data received from the 
server 2 to the hard disk driver 154 of the client 
3-i in step S19-3. 

After receiving the data write result or 
the data from the LAN driver 54 , the hard disk 
driver 154 supplies the notice of the end of writing 
or the data to the application that has accessed the 
shared file of the server 2 in step S19-4. 

FIG. 36 is a functional block diagram of 
the server 2 when performing the power-saving 
control in response to an access from a client 3-i. 

The server 2 comprises a server power- 
saving control unit 181, a client LOG information 
storage area 182, and a client LOG information 
tabulation area 183 for performing the power-saving 
control in response to an access from the client 3-i 

The server power-saving control unit 181 
performs the power-saving control for the hard disk 
drive 2 5 or the printer 26 of the server 2 in 
accordance with the contents of the client LOG 
information storage area 182 and the client LOG 
information tabulation area 183. The client LOG 
information storage area 182 stores historical 
information such as the names of clients which have 
accessed the server 2 so far, the names of devices, 
the names of files, and access times. 

FIG. 37 shows the data structure of the 
client LOG information storage area 182. 

The information stored in the client LOG 
information storage area 182 includes client 
information 191, device name information 192, 
file/printer name information 193, and access time 
information 194. The client information 191 is used 
to identify the clients that have accessed the 
server 2 so far. The device name information 192 is 
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used to identify devices in the server 2 which have 
been accessed from the client 3-i so far. The 
file/printer name information 193 is used to 
identify a file or printer which has been accessed 
5 from the client 3-i so far. The access time 

information 194 shows times when the client 3-i has 
accessed the server 2. 

The client LOG information storage area 

182 is updated every time the client 3-i accesses 

10 the server 2. The client LOG information tabulation 
area 183 stores tabulated contents of the client LOG 
information storage area 182 for each device in the 
server 2 . 

FIGs . 38A and 38B show example data 
15 structures of the client LOG information tabulation 
area 183. 

As shown in FIG. 38A, the client LOG 
information tabulation area 183 comprises device 
name information 201 of the server 2 and access time 

20 interval information 202, for instance. 

The device name information 201 contains 
the names of devices for which the server 2 is to 
perform the power-saving control. The access time 
interval information 202 stores the time interval 

25 between the previous access and the current access 
from the client 3-i for each device. In accordance 
with the access time interval information 202, the 
server power- saving control unit 181 performs the 
power-saving control for a device corresponding to 

30 the device name information 201. 

The client LOG information tabulation area 

183 may also store file and printer name information 
203 as well as the device name information 201 and 
the access time interval information 202. The 

35 access time interval information 202 is associated 
with each file name or printer name. Thus, the 
power-saving control can be performed for each file 
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name or the printer name. 

FIG. 39 is a flowchart of an operation of 
the server 2 when creating the client LOG 
information storage area 182. 
5 In step S20-1, the server 2 receives an 

access notice for the hard disk drive 25 or the 
printer 2 6 from a client 3-i through the LAN driver 
61. In step S20-2, the server 2 analyzes the 
received notice and obtains the name of the client 

10 that has made the access, the name of the device to 
be accessed, the file/printer name, and the access 
time. In step S20-3, the server 2 stores the client 
name, the device name, the file/printer name, and 
the access time into the client LOG information 

15 storage area 182 as shown in FIG. 37. In step S20-4, 
the server 2 accesses the file/printer of the device 
corresponding to the stored device name. 

By repeating the steps S20-1 to 20-4, the 
client LOG information storage area 182 as shown in 

20 FIG. 37 is created. 

FIGs. 40A and 40B are flowcharts of an 
operation of the server power-saving control unit 
181 of the server 2. FIG. 40A shows a start-up _ 
operation of the server power-saving control, and 

25 FIG. 40B shows the power-saving control. 

In step S21-1 in FIG. 40A, the power- 
saving control unit 181 judges whether one hour has 
passed or not. After one hour has passed, the 
power-saving control unit 181 generates a timer 

30 interrupt and starts the power-saving control in 
step S21-2. 

After the start of the power-saving 
control, the power-saving control unit 181 obtains 
LOG information from the client LOG information 

35 storage area 182 in step S22-1 in FIG. 40B. In step 
S22-2, the power-saving control unit 181 detects 
drives that have not been accessed in accordance 
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with the LOG information, and subjects the drives to 
the power-saving control. In step S22-3, the power- 
saving control unit 181 judges whether the file of 
one of the drives in the hard disk drive can be 
5 moved into another drive or not . 

If the file of one of the drives in the 
hard disk drive can be moved into another drive, the 
power- saving control unit 181 moves the file of the 
one of the drives into a drive containing a file 

10 which is often accessed, removes the drive 

containing the frequently accessed file out of the 
power-saving control subjects, and then performs the 
power-saving control such as suspending or cutting 
off power in step S22-4. 

15 If no file can be moved from one drive to 

another, the power-saving control unit 181 performs 
the power- saving control for all the drives in step 
S22-5. 

FIG. 41 is a flowchart of the file moving 

20 operation of step S22-4. 

In step S23-1, the power-saving control 
unit 181 obtains client LOG information and the size 
of each file from the client LOG information storage 
area 182, and extracts a frequently accessed file 

25 and a frequently accessed drive in accordance with 
the client LOG information. In step S23-2, the 
power-saving control unit 181 moves the frequently 
accessed file into the frequently accessed drive. 
In step S23-3, the power-saving control unit 181 

30 modifies the drive and path name information 172 of 
the drive from which the frequently accessed file is 
moved, to the drive and path name of the drive into 
which the frequently accessed file is moved. In 
step S23-4, the power-saving control unit 181 

35 performs the power-saving control for the drive from 
which the frequently accessed file is moved. 

FIG . 42 shows a file moving operation of 
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the power- saving control unit 181. 

As shown in FIG. 42, the server 2 includes 
three hard disk drives hdl, hd2 , and hd3 . If the 
frequency of accesses to the hard disk drive hd3 is 
lower than a predetermined frequency, the hard disk 
drive hd3 remains subjected to the power- saving 
control. If the frequencies of accesses to the 
files Fl and F2 of the hard disk drives hdl and hd2 
are higher than the predetermined frequency, the 
file F2 of the hard disk drive hd2 is moved into the 
hard disk drive hdl. The hard disk drive hdl is 
then removed from a group of drives subjected to the 
power-saving control, and the hard disk drive hd2 is 
subjected to the power-saving control. 

In this manner, the frequently accessed 
files can be thus gathered in one drive, and the 
other drives can be stopped. Thus, the power-saving 
control can be effectively performed. 

Although the above power- saving control is 
performed in accordance with the client LOG 
information storage area 182 shown in FIG. 37, it is 
possible to carry out the power- saving control in 
accordance with the client LOG information 
tabulation area 183 shown in FIGs . 38A and 38B. 

FIGs. 43A to 43C are flowcharts of an 
operation of creating the client LOG information 
tabulation area 183 shown in FIGs., 38A and 38B. 

In step S24-1 in FIG. 43A, the power- 
saving control unit 181 judges whether one hour has 
passed or not. If one hour has passed, the power- 
saving control unit 181 generates a timer interrupt 
to start the power-saving control in step S24-2. 

In step S24-3 in FIG. 43B, the power- 
saving control unit 181 updates the information 
tabulation shown' in FIGs. 38A and 38B in accordance 
with the client LOG information storage area 182. 

In step 24-4 shown in FIG. 43C, the power- 
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saving control unit 181 judges whether a 
predetermined period of time, which is longer than 
one hour, has passed or not. In step S24-5, the 
power-saving control unit 181 performs the power- 
5 saving control in accordance with the client LOG 
information tabulation updated in step S24-3 shown 
in FIG. 43B. 

FIG. 44 is a flowchart of a server power- 
saving control operation of the server 2 . 
10 In step 25-1, the power-saving control 

unit 181 detects which drives are not stored in the 
client LOG information tabulation area 183, and 
subjects the detected drives to the power-saving 
control. 

15 In step S25-2, the power-saving control 

unit 181 detects which drives in the client LOG 
information tabulation area 183 have an access time 
interval 202 longer than a predetermined period of 
time, and subjects the detected drives to the power- 

20 saving control. Here, the power-saving control unit 
181 refers to the client LOG information storage 
area 182 shown in FIG. 37. If the time obtained by 
adding the access time interval 202 in the client 
LOG information tabulation area 183 to the previous 

25 access time is within a predetermined period from 

the current time, the power-saving control unit 181 
judges that an access will be made soon. Thus, the 
corresponding drive is not subjected to the power- 
saving control. 

30 In step S25-3, the power-saving control 

unit 181 detects which drives have an access time 
interval 202 shorter than a predetermined period of 
time, and removes the detected drives from the group 
of drives subjected to the power-saving control. 

35 Thus, the drives to be subjected to the power-saving 
control can be determined. 

The power-saving control unit 181 also 
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detects which drives among the drives to be 
subjected to the power- saving control have the time 
obtained by adding the access time interval 202 to 
the previous access time within a predetermined 
period from the current time. In step S25-4, the 
power-saving control unit 181 resumes and supplies 
power to such drives to prepare for a next access 
from the client 3-i. 

In step S25-5, the power-saving control 
unit 181 judges whether the file of each drive is 
movable to another drive. If the file of each drive 
is movable to another drove, a drive having a 
frequently accessed file is removed from the group 
of drives subjected to the power-saving control in 
step S25-6. 

In the above manner, the power- saving 
control can be performed for the hard disk drive 2 5 
or the printer 26 in response to an access from the 
client 3-i. Thus, the power- saving control can be 
performed not only for the client 3-i but also for 
the server 2, thereby achieving an effective power- 
saving control system. 

The present invention is not limited to 
the specifically disclosed embodiments, but 
variations and modifications may be made without 
departing from the scope of the present invention. 

The present application is based on 
Japanese priority application No. 11-67389, filed on 
March 12, 1999, the entire contents of which are 
hereby incorporated for reference. 



